APPARATUS FOR TESTING RELIABILITY OF INTERCONNECTION IN 

INTEGRATED CIRCUIT 



RELATED APPLICATION 
5 This application is a divisional of U.S. Patent Application No. 10/1 14,735 filed on 

April 1, 2002, now allowed, which is herein incorporated by reference in its entirety. 

FIELD OF THE INVENTION 
The present invention relates to an apparatus of testing an integrated circuit 
1 0 interconnection. More particularly, the present invention relates to a test apparatus which is 
suitable for testing the leakage protection reliability of an integrated circuit interconnection 
having a high via density. 



BACKGROUND OF THE INVENTION 
15 As semiconductor devices become highly integrated, the sizes of individual devices 

and wires or interconnections become smaller. As one method of highly integrating the 
semiconductor devices, semiconductor devices may be made to have three-dimensional 
structures. For example, interconnections of connecting semiconductor devices are formed of 
a plurality of layers to have a three-dimensional structure in the semiconductor devices. 
20 In a very narrow region of a highly integrated semiconductor device, it is very 

difficult to connect cells through a contact formed between an interconnection and an 
interlayer dielectric layer. For example, in a plurality of interconnection layers, a pattern has 
a propensity for being somewhat larger than a desired size according to an interconnection 
layer. A via contact, connecting an upper interconnection with a lower interconnection for a 
25 unified circuit, may as a result be misaligned. This produces undesirable shorts between 
circuit nodes that should not be connected or opens between circuit notes that should be 
connected. 

In order to eliminate problems such as shorts or leakage currents, it is required to 
examine a leakage protection reliability between a via/contact and interconnections of various 
30 types in designs of a semiconductor device. When a circuit is designed according to a given 
design rule, reliability testing of an interconnection may be performed. That is, in relation to a 
pattern in a circuit, weak spots where a maximum field would be expected, or where a gap 
between patterns is at a minimum under the design rule, are artificially formed, and a 
maximum voltage is applied thereto. In order to increase the efficiency of such a test, the 
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weak spots of the designed circuit are formed into impressing a plurality of repeated patterns 
and a known voltage differential is applied across opposed pattern pairs. The form of the 
pattern may not be identical to variable and complex real world patterns, but typically are 
simplified and fixed. For testing leakage protection reliability, standard comb-comb pattern 
5 or comb-serpentine pattern is used. 

However, such a method evaluates leakage protection reliability only between 
interconnections in one layer. This is because, in an initial step of fabricating an integrated 
circuit, contacts or vias connecting between different layers typically have a lower density 
than the density of interconnections formed within a given layer. Additionally, when a via or 

10 a contact is required, it is possible to form it at an untroubled point in the layout, i.e. a low- 
density circuit area. Thus, conventional apparatus for testing an integrated circuit is useful 
only for detecting problems between adjacent interconnections in one layer rather than 
problems of via or contact interconnections between layers. 

Fig. 1 illustrates conventional apparatus for testing a comb-serpentine pattern within 

15 an integrated circuit. 

Referring to Fig. 1, each of the comb patterns 10 and 20 has one (vertical) length 
portion, and a plurality of (horizontal) tooth portions protruded from the length portion at the 
same circuit layer level with the length portion. The tooth portions are orthogonal to the 
length portion, parallel to one another and repeated, thereby having the same length. In a test 

20 apparatus, a pair of comb patterns 10 and 20 are aligned facing each other, with the tooth 
portions of one comb pattern interleaved with tooth portions of the other comb pattern. A 
serpentine pattern 30 is formed between the pair of comb patterns. Through the pair of comb 
patterns, the serpentine pattern 30 passes parallel to and between the tooth portions and turns 
180° as illustrated in a region between the length portion of one comb pattern and the end of 

25 the tooth portion of the other comb pattern. Maximum potential differences are impressed 

around the ends of the tooth portion and the neighboring parts of the serpentine pattern. Since 
a maximum electric field 40 is localized at every end of the tooth portions, there are plural 
maximum electric fields 40. When neither leakage nor shorts are detected at the every 
maximum electric field 40, the design of a semiconductor device exhibits stability and 

30 reliability. A minimum design length (spacing or gap) is labeled "D". 

However, conventional apparatus for testing a leakage or a short generated between 
interconnection layers may take the alternative form in Fig. 2. In this form, two conductive 
layers 50 and 60 are formed and one interlayer dielectric layer 70 is interposed therebetween. 
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A bias voltage is applied between two electrodes 80 formed at the conductive layers. The 
form works for testing the reliability of an interlayer dielectric layer, but is too simplistic to 
detect real world problems related to a via or a contact according to multilayered 
interconnections of a semiconductor device. Thus, in case of a via or a contact open or short 
5 problem in a relatively simple semiconductor device having few vias or contacts, the problem 
is diagnosed by an empirical method of trial and error. 

As semiconductor devices become extremely highly integrated, and interconnections 
become multilayered, the density of vias or contacts increases. A short or a leakage current 
may be generated between a via and a neighboring interconnection. However, in a highly 
10 integrated semiconductor device, a small difference in process conditions may produce a 

large difference in results or effects. For example, if a different method is used to form a via 
hole and to fill the via hole with a conductive material, or if a different conductive material is 
used, a formed via may have a different characteristic with respect to the leakage current or 
the short. 

15 For more specific examples, in an integrated semiconductor device, copper is used for 

an interconnection and a via to reduce resistance of an interconnection or a contact. But, 
when the copper is processed, the processed surface of copper or copper oxide tends to be 
rough. Thus, the use of copper may produce a narrow interconnection gap due to rough 
surfaces and other surface irregularities. The result is a high probability of failure, in 

20 comparison with other interconnection metal having the same interconnection gap. 

Additionally, when copper is used, a dual damascene process is generally employed 
because of difficulty in patterning. When the aspect ratio of the via hole is increased, a barrier 
layer is formed at the surface of the via hole by employing a sputtering method before filling 
the via hole with metal. But, the barrier layer is not well stacked at an edge where the 

25 sidewall and the lower surface of the via hole are connected, so that the copper of high 
conductivity may make undesirable contact with a neighboring silicon oxide layer, and a 
leakage or an insulation breakdown may occur more frequently near the bottom of the via 
than in other regions. 

The leakage or the short may have various causes. If there are a lot of problem spots, 
30 it is difficult to locate the failed spots and to correct them. Thus, without a systematic test, it 
is difficult to know whether a leakage or a short may occur between a via and a neighboring 
interconnection in a semiconductor device. Consequently, a systematic and operational 
method is needed to detect such via problems in a designed semiconductor device. In order to 
realize a solution, a test apparatus having a specific pattern is required, in which a design rule 
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of a related semiconductor device is reflected and problem areas between vias and 
neighboring interconnections are discovered and avoided. 

Despite having different objects and effects, US Pat. No. 6,054,721 disclosed that one 
pattern of an apparatus of testing a leakage protection reliability between plane patterns may 
5 be changed. The idea is to evaluate alignment between patterns of different levels. In this 
case, a via is formed at an end of a tooth portion in a comb pattern, so that the end of the via 
is located between lower patterns of a different level. Thus, this case may be used for 
indicating a problem when an electric field is concentrated around the via. But, the disclosed 
apparatus would not indicate when the electric field was concentrated on the interconnection 
10 around the via. 

SUMMARY OF THE INVENTION 
Thus, it is an object of the present invention to provide a test apparatus of evaluating 
problem spots in cases where an electric field is concentrated on an interconnection around a 
15 via in a densely patterned circuit having multilayered interconnections. 

It is another object of the present invention to provide a test apparatus which may 
easily and effectively detect a problem spot of a leakage or a short between vias and 
interconnections in multilayered interconnections. 

It is still another object of the present invention to provide a test apparatus which may 
20 systematically and operationally detect problem spots of leakage currents or shorts between 
vias and interconnections in multilayered interconnections. 

The present invention is directed to a test apparatus. The apparatus includes a comb- 
like pattern (hereinafter, simply, comb pattern) and a serpentine-like pattern (hereinafter, 
simply serpentine pattern) having vias, and applies a bias voltage to the patterns to form a 
25 spot where an electric field is concentrated, at an interconnection formed around vias, i.e., at 
the end of a tooth portion of the comb pattern. 

In a first aspect of the present invention, at least one comb pattern has one straight 
length portion and a plurality of tooth portions protruding from the length portion, parallel 
with one another and having the same length. The serpentine pattern has a plurality of unit 
30 parts and connection parts. One unit part corresponds to one tooth portion and surrounds the 
one tooth portion. The connection part connects the unit parts. Each of the unit parts has two 
tooth parallel parts. Each tooth parallel part is formed at the same level with the comb pattern, 
parallel with and spaced apart from the tooth portion by a minimum design length according 
to a design rule. 
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But in case that the width of the via is wider than that of the tooth parallel part, the 
spaced distance may be wider. Also, the unit part is formed at a level different from that of 
the comb-like pattern and an interlayer dielectric layer is interposed between the levels of the 
unit part and the comb pattern. The unit part also includes a length parallel part and two vias. 
5 The length parallel part connects the ends of the two tooth parallel part and the vias connect 
the ends of the tooth parallel parts with the both ends of the length parallel part through the 
interlayer dielectric layer. The via is spaced apart from the end of the tooth portion by the 
minimum design length. 

In a plan view of the unit part, the length parallel part and the tooth parallel part meet 
10 at right angles to each other. The connection part connects the neighboring two tooth parallel 
parts to electrically connect the two unit parts and to form the serpentine pattern. The 
connection part may be formed at the same level with the length parallel part and is 
connected with the tooth parallel part through a via as the tooth parallel part is connected with 
the length parallel part. Means of applying a certain bias voltage is included in the test 
1 5 apparatus, thereby generating a potential difference between the two patterns. 

In the first aspect of the present invention, in a top plan view, the end of the tooth 
portion of the comb-like pattern is overlapped with the length parallel part connecting the 
ends of the two tooth parallel parts or located within the minimum design length deviation 
from the length parallel part. 
20 The patterns may be formed of different conductive materials according to levels. The 

conductive material may be of a metal and a metal, a metal silicide and a semiconductor such 
as a doped polysilicon. The via may be formed of a material different from a conductive 
material of the upper level, or of another material of another level. 

The tooth parallel part is longer than the length parallel part or the connection part at 
25 least by the minimum design length according to a design rule. Also, the length portion 

should be spaced apart from the connection part more than by the minimum design length. 

According to a second aspect of the present invention, two comb-like patterns are set 
up together with one serpentine pattern. That is, one additional comb pattern is added in the 
first aspect having one comb pattern and one serpentine pattern. Two comb patterns are 
30 facing each other. Tooth portions of the additional comb pattern are running parallel with and 
interleaving with those of the original comb pattern. 

Length portions and tooth portions of the two comb patterns are formed at the same 
level. The connection part of the serpentine pattern in the first structure has a level different 
from the tooth parallel part in the second structure, and is electrically connected with the 
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tooth parallel part through a via formed at the end thereof in the first structure. The end of the 
tooth portion of the additional comb pattern is located at the central position between the ends 
of the two tooth parallel parts under the connection part and laterally spaced apart from the 
ends thereof. But, where the width of the via is wider than that of the tooth parallel part, the 
5 spaced distance may be wider. Also, the end of the tooth portion in the additional comb 
pattern is located within the minimum design length deviation from the central position 
between the ends of the neighboring two length parallel parts under the connection part. 

Thus, in the second structure, the length parallel part may be called the connection 
part, since the function and component of the parts are identical with each other. The tooth 
10 parallel part is parallel to the tooth portion of the additional comb pattern. The vias are 

formed at the turning points where the length parallel parts or the connection parts meet the 
tooth parallel parts. 

The additional comb pattern may have the same shape as the original comb pattern, 
thus overlapping it. Alternatively, the additional comb pattern may be different in length 

15 from the tooth parallel part, width and material thereof Additionally, the length of the 
connection part may be different from that of the length parallel part. 

The second structure may be defined independently without relation to the first 
structure. That is, in the second structure, at least a pair of comb patterns are included. Each 
of the comb patterns has one straight length portion, and a plurality of tooth portions 

20 protruding from the length portion, the tooth portions being parallel with one another and 
having identical lengths. The two comb patterns face each other at the same level and the 
tooth portions of the left comb pattern run parallel with and through those of the right comb 
pattern. The second structure includes one serpentine pattern comprising tooth parallel parts, 
first length parallel parts, second length parallel parts, and vias. 

25 The tooth parallel parts are formed at the same level with the pair of comb patterns, 

spaced apart from the neighboring tooth portions by a given distance and parallel therewith. 
The first length parallel part is present at a level spaced from the level of the comb patterns 
by an interlayer dielectric layer and connecting the ends of the two tooth parallel parts 
adjacent the comb pattern in the left or right side of the serpentine pattern. The second length 

30 parallel part is present at a level spaced from the level of the comb patterns by an interlayer 
dielectric layer and connects the ends of the two tooth parallel parts adjacent to the comb 
pattern in the right or left side of the serpentine pattern. The vias connect the ends of the first 
and second length parallel parts with both ends of the tooth parallel part through an interlayer 
dielectric layer, respectively, at both ends of the tooth parallel part. 
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Additionally, the second structure has means of applying a certain bias to the comb 
pattern and the serpentine pattern to generate a potential difference therebetween. The second 
length parallel part corresponds to the connection part in the first structure but is not present 
at the same level. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 illustrates a schematic plan view showing conventional apparatus of testing a 
comb-serpentine pattern as a typical example of a test integrated circuit. 

Fig. 2 illustrates a concept diagram showing conventional apparatus of testing a 
10 problem spot of leakage current or short between interconnection layers. 

Fig. 3 illustrates a partial top plan view of a part in an embodiment where a comb 
pattern and a serpentine pattern are provided according to a first structure of the present 
invention. 

Fig. 4 illustrates a partial isometric view selectively showing a part which will be 
15 repeatedly formed, in the same embodiment with that of Fig. 3. 

Fig. 5 illustrates an electric field profile showing a state when a bias voltage is applied 
to a terminal of each pattern in the same embodiment with Fig. 4. 

Figs. 6 and 7 illustrate electric field profiles showing states when a bias voltage is 
applied to a terminal of each pattern in comparative examples of the present invention. 
20 Fig. 8 illustrates a partial top plan view of an embodiment where a comb pattern and a 

serpentine pattern are provided according to a second structure of the present invention. 

Fig. 9 illustrates a partial perspective view selectively showing a part which will be 
repeatedly formed, in the same embodiment with that of Fig. 8. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be described more fully hereinafter with reference to 

the accompanying drawings, in which preferred embodiments of the invention are shown. 

This invention may, however, be embodied in different forms and should not be construed as 

limited to the embodiments set forth herein. Rather, these embodiments are provided so that 
30 this disclosure will be thorough and complete, and will fully convey the scope of the 

invention to those skilled in the art. In the attached figures, the distance between components 

and sizes thereof may be exaggerated for clarity. 
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EMBODIMENT 1 

Fig. 3 illustrates a partial top plan view of a part in an embodiment where a comb 
pattern and a serpentine pattern are provided according to a first structure of the present 
invention. 

5 Fig. 4 illustrates a partial perspective view of parts which will be repeatedly formed, 

in an embodiment having the same partial plan view with Fig. 3, i.e., a tooth portion 120 and 
a connected length portion 1 10 of a comb pattern 100, and a neighboring unit part 340 and a 
connection part 350 of a serpentine pattern. 

Referring to Figs. 3 and 4, in the present embodiment 1, the tooth portion 120 of the 

10 comb pattern 100 is located at the central position between vias 330 formed at the ends of 
tooth parallel parts 310 of the serpentine pattern. The vias 330 extend to an upward direction 
from the ends of the tooth parallel parts 310, respectively, and the tooth parallel parts 310 are 
laterally spaced from the tooth portion 120 by a minimum design length 'D' according to a 
design rule in a semiconductor device for test. The vias 330 are wider than the tooth parallel 

1 5 part 310. Generally, the periphery of a via bottom tends to be weakest, so that the possibility 
of leakage is intimately related with the distance between the periphery of the via bottom and 
the neighboring interconnection pattern. If the width of the via 330 were identical with that of 
the tooth parallel part 310, and if the via 330 were exactly aligned with the tooth portion 310, 
the tooth parallel part 310 would be spaced laterally from the tooth portion 120 by the 

20 minimum design length 'D'. 

Additionally, in Fig. 3, the end of the tooth portion 120 seems to be overlapped with a 
length parallel part 320 connecting the ends of the tooth parallel parts 310 at which the vias 
330 are formed. Those of skill in the art will appreciate from Fig. 4 that, while overlapped in 
plain view of Fig. 3, nevertheless the end of the tooth portion 120 is located with the 

25 minimum design length C D' deviation from the length parallel part 320. If the end of the tooth 
portion 120 is spaced too much apart from the length parallel part 320 or extends beyond the 
part 320, a maximum field region 600 is not formed around the neighboring interconnection 
of the via 330, i.e., around the end of the tooth portion 120. 

The tooth parallel part 320 is longer than the length parallel part 310 or the connection 

30 part 350 at least by a minimum design length according to a design rule. The length of the 
tooth parallel part 310 is less than that of the tooth portion 120 by the distance 'S\ The 
distance 'S' is preferably longer than the minimum design length 'D' and conventionally 
several times thereof, so that a big electric field is not formed between the length portion 110 
and the connection part 350. 
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The connection part 350 of the serpentine pattern is present at a lower interconnection 
layer under an interlayer dielectric layer, i.e., at the same level with the tooth parallel part 
310. The both ends of the connection part 350 are directly connected with the ends of the 
tooth parallel parts at the position of the via 330. 
5 The present embodiment typically would include plural interconnected instances of 

the illustrated parts in Fig. 4. Although not shown in the drawings, pads are formed at certain 
ends of the comb pattern and the serpentine pattern for applying a defined bias voltage in a 
subsequently formed test apparatus. When power is supplied to the pads, a potential 
difference develops between the comb pattern and the serpentine pattern. 

10 In a method of forming the first structure like Fig. 4, a lower conductive layer is 

stacked using a semiconductor material such as an impurity-doped polysilicon, using a metal 
such as copper, or using a dual layer of a semiconductor and a metal silicide, on a 
semiconductor substrate. This is patterned to form a length portion and a tooth portion in the 
comb pattern and a connection part and a tooth parallel part in the serpentine pattern. When a 

1 5 lower interconnection is patterned, an interlayer dielectric layer is formed thereon. The 

interlayer dielectric layer may be formed of a CVD (chemical vapor deposition) silicon oxide 
layer which is generally used in a semiconductor device. A planarization process is preferably 
performed. A patterning process is performed to form a groove for a length parallel part 
composing an upper interconnection pattern, to a certain depth, through the interlayer 

20 dielectric layer. A via hole is formed through a part of the groove to expose the ends of the 
tooth portion at the lower interconnection pattern. 

A conductive barrier layer is thinly formed at the substrate where the via hole is 
formed. The barrier layer is formed of a titanium/titanium nitride by employing a sputtering 
method. Then, a copper seed layer is stacked by a CVD method, and a bulk copper layer fills 

25 the groove and the via hole by employing an electroplate method. The copper layer and the 
barrier layer, which are formed on the interlayer dielectric layer, are eliminated by a CMP 
(chemical mechanical polishing) process. Thus, the via and the upper interconnection are 
formed of the same material layer. Alternative to the above dual damascene process, other 
processes may be employed. That is, a via hole is only formed through an interlayer dielectric 

30 layer and a via plug fills the via hole. A distinct conductive layer is stacked and patterned to 
form an upper interconnection pattern. 

Fig. 5 illustrates a plan view showing a field profile or a maximum field part by 
simulation of the same parts of Fig. 4, when a defined voltage differential is applied between 
a serpentine pattern and a comb pattern. The ends of the tooth parallel parts 310 are 
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connected with the length parallel part 320 through the vias 330. The end of the tooth portion 
120 is present between the ends of the tooth parallel parts 310 under the length parallel part 
320. Maximum field region 341 corresponding to a relative electric field strength of 
approximately 18-21 appears around tip parts of the end of the tooth portion 120. Other 
5 electric field regions 343, 345, 347, and 349 corresponding to the relative electric field 
strengths sequentially appear to surround higher field regions. Through the analysis with 
respect to the figures, it is possible to know whether a failed problem spot is generated at the 
regions having a plurality of vias spaced by a design length in a semiconductor device. Also, 
it is possible to increase a reliability of a semiconductor device by testing a design thereof. 

10 COMPARATIVE EXAMPLE 1 

Fig. 6 illustrates a plan view showing an electric field profile or a maximum field part 
by simulation when a certain bias is applied between a serpentine pattern and a comb pattern, 
in a comparative example for being compared with the example 1 . In Fig. 6, the end of the 
tooth portion 120 is spaced apart from the length parallel part 320 more than by the minimum 

15 design length C D\ The maximum field strength in the first embodiment is approximately 18 ~ 
21 at the maximum field region 341 like Fig. 5, but the present comparative example has the 
maximum field strength of only approximately 14 - 16 at the maximum field region 351. 
COMPARATIVE EXAMPLE 2 

Fig. 7 illustrates a plan view showing an electric field profile by simulation when a 
20 certain voltage is applied between a serpentine pattern and a comb pattern. In Fig. 7, the end 
of the tooth portion 120 exceeds the position of the length parallel part 320 more than by the 
minimum design length 'D\ The present comparative example has the maximum electric 
field strength of only approximately 10 - 12 at the maximum field region 361 in comparison 
with the value of approximately 18-21 in the first embodiment. 
25 EMBODIMENT 2 

Fig. 8 illustrates a partial top plan view showing a part in a second embodiment, in 
which two comb patterns 200 and 400 and one serpentine pattern 300 are provided according 
to a second structure. In the present embodiment, one comb pattern 400 is further placed 
laterally from the serpentine pattern at the opposite position of the original comb pattern 200. 
30 The serpentine pattern 300 also acts as forming an electric field with respect to the additional 
comb pattern 400. 

Fig. 9 illustrates a partial isometric view showing parts which will be repeatedly 
formed, in an embodiment having the same partial plan of Fig. 8. 
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Referring to Figs. 8 and 9, the length portions 210 and 410, and the tooth portions 220 
and 420 of the two comb patterns 200 and 400, and the tooth parallel part 310 of the 
serpentine pattern 300 are formed at a lower interconnection layer under an interlayer 
dielectric layer. The connection part 350 and the length parallel part 320 of the serpentine 
5 pattern 300 are formed at an upper interconnection layer over the interlayer dielectric layer. 
The parts illustrated in Fig. 9 are repeatedly connected with one another to form a core part of 
a test apparatus. 

In the embodiment 2, the tooth portions 220 and 420 are located at the central 
positions between the tooth parallel parts 310 under the connection parts 250 and the length 

10 parallel parts 320, respectively, and the ends of the tooth portions 220 and 420 are laterally 

spaced apart from the neighboring vias 330 by the minimum design lengths. In Fig. 8, the end 
of the tooth portion 220 overlaps the length parallel part 320, and the end of the tooth portion 
420 overlaps the connection part 350. The tooth parallel parts 310 should be longer than the 
length parallel parts 320 and the connection parts 350 at least by the minimum design length 

15 according to a design rule. When the length of the tooth parallel part 310 is subtracted from 
that of the tooth portion 420 in the additional comb-like pattern 400, the remnant length 
should be longer than the minimum design length according to the design rule and preferably 
several times thereof, so that an excessive electric field is not formed between the length 
portion 410 and the connection part 350. 

20 Although the illustrated parts in Fig. 9 are rotated 180° on a vertical axis 'K', the 

rotated patterns have the same shape with the original patterns, i.e. the patterns are 
symmetric. Thus, in the present embodiment, the length parallel part 320 is connected with a 
tooth parallel part 310 through an additional via 360 and acts as a kind of the connection part 
350. The connection part 350 and the length parallel part 320 are formed at the same upper 

25 interconnection layer over the interlayer dielectric layer. Also, one serpentine pattern 300 is 
used for forming an electric field between two comb patterns. 

Except for these differences in the level of the length parallel part 320 and the shape 
of the entire structure, the present embodiment has similarities with the embodiment 1 , since 
parts are repeatedly connected and the electric field may be localized around the end of the 

30 tooth portion 220 or 420 present between two neighboring vias 330 or 360 under the length 
parallel part 320 or the connection part 350. An apparatus for applying a bias voltage should 
be able to apply a certain bias to the additional comb pattern 400. Thus, all details, related to 
the comb pattern 200 or 400 and the serpentine pattern 300, may be identical with the 
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embodiment 1. The tooth parallel part 310 is required to be much longer than the connection 
part 350, so that two collective vias 330 don't affect the two opposite collective vias 360. The 
second structure of the present embodiment 2 has an advantage in that a structure of forming 
two neighboring vias 330 or 360 may be more highly integrated. 
5 However, differently from the present embodiment, tooth portions 220 and 420 in the 

two comb patterns 200 and 400, composing the second structure of the present invention, 
may have different lengths or different widths from each other to the exclusion that tooth 
portions 220 and 420 are sufficiently longer than the tooth parallel part 310. And the lengths 
of the tooth parallel part 310 and the connection part 350 may be different. In this case, when 

10 the patterns are rotated 180° on the vertical axis 'K', the rotated patterns are not identical 
with the original patterns. 

According to the present invention, out of problems induced around a via and a 
neighboring interconnection according to multilayered interconnections and a narrow gap 
between patterns in a semiconductor device, with respect to the case in which an electric field 

15 is localized around an interconnection adjacent to a via, it is possible to find out a failed or 
problem spot such as a leakage current or a short easily and effectively by using a systematic 
and operational test apparatus. 

While the invention has been shown and described with reference to a certain 
preferred embodiment thereof, it will be understood by those skilled in the art that various 

20 changes in form and details may be made therein without departing from the spirit and scope 
of the invention as defined by the appended claims. 
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